Formation of axon-dendrite polarity in situ: initiation of axons from polarized and non-polarized cells.
Neurons are polarized cells that extend a single axon and several dendrites. Historically, how neurons establish their axon-dendrite polarity has been extensively studied using dissociated hippocampal cells in culture. Although such studies have identified the cellular and molecular mechanisms underlying axon-dendrite polarization, the conclusions have been limited to in vitro conditions. Recent progress using live imaging has enabled us to directly observe axon formation in situ, revealing distinct cellular mechanisms that regulate axon-dendrite polarization in vivo. In this review, we compare the cellular events during axon formation studied in various systems both in vivo and in vitro and discuss possible common mechanisms underlying the axon-dendrite polarization.